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Introduction

Carcinoma of unknown primary is a clinical state
of presenting illness where there is confirmed
presence of metastatic disease and primary tumor
is not identified. Between 2 to 5 % of all
carcinoma patients are diagnosed with carcinoma
of an unknown primary tumor The criteria for
term CUPS is a histopathologically proven
malignancy for which the anatomic primary is not
known after detail evaluation of the patient’s

history, physical examination, biochemistry, chest
radiographs, computed tomography of the chest,
abdomen and pelvis, mammography (in females)
and serum prostate specific antigen (in males).*
CUPS ranks as the seventh most frequent type of
cancer in the world and the fourth most common
cause of cancer deaths which represent both
diagnostic and management challenges.?

The regression or dormancy of the primary tumor,
the development of early, uncommon, systemic
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metastases and the resistance to therapy are
hallmarks of the heterogeneous clinical entity.
Although it is widely accepted that CUPS is a
heterogeneous cohort of metastatic malignancies,
no consensus exists yet on the true nature of this

entity.?
Histological types of CUPS.*
1. Well to moderately differentiated

adenocarcinoma (60%)
2. Poorly differentiated adenocarcinoma
(30%)
Sgamous cell carcinoma (5%)
Neuroendocrine (2%)
. Undifferentiated (3%)
While histopathologic  analysis  frequently
provides hints as to the location of the primary
site, not all tumors are identified despite a
comprehensive diagnostic workup. Imaging with
CT/MRI and other tumor markers the primary
could be detected only in 20-27 % and even at
autopsy primary site is detected in only 30-62% of
patients.”
There are several causes of the low rate of
detection of the primary. It is hypothesized that in
patients who present with CUPS, the primary
tumor either remains microscopic and escapes
clinical detection or disappears after seeding the
metastasis because its angiogenetic incompetence
leads to marked apoptosis and cell turnover.
Furthermore the sensitivity of conventional
diagnostic procedure may not be satisfactory. The
inability to detect primary, prevents the
optimization of therapeutic strategies, which is
dependent on tumor differentiation, tumor
location and tumor stage as determined according
to the TNM staging system, hence patient
prognosis is negatively affected and we need a
new investigation tool to detect primary site.
Positron Emission Tomography (PET) is a
imaging technique and has been widely used in
oncologic diagnosis and response assessments (8).
It produces a three dimensional image or map of
functional processes in the body. Fluoro Deoxy
Glucose (FDG)-PET is a functional imaging
modality that characterizes different tissues in the
body according to glucose metabolism. In contrast

oA W

to anatomical imaging such as CT and MRI, PET
imaging is based on metabolism and tissue
perfusion. PET is done using a radioactively
labeled glucose analogue (FDG) that can be
localized accurately due to its emission of
positrons. Because FDG is taken up by the tissue
in the same fashion as normal glucose, this
radioactive tracer becomes concentrated in cell
with high levels of glucose usage. Tumor cells
have increased levels of glucose metabolism and
rapid cell proliferation. The increased glucose
uptake observed in tumor cells has been attributed
to either an increase in transcription and
translation of glucose transport proteins in tumor
cells or to hexokinase activity. Because of this
characteristicc FDG uptake is elevated in
malignant cells compared to normal tissue. As a
result neoplasia are reliably distinguishable from
surrounding tissue on PET imaging. PET scans
are increasingly read alongside CT scans or MRI
scans, the combination (“co-registration”) giving
both anatomic and metabolic information.
Because PET imaging is most useful in
combination with anatomical imaging, such as
CT, modern PET scanners are now available with
integrated high —end multidetector-row CT
scanners. Because the two scans can be performed
in immediate sequence during the same session,
with the patient not changing position between the
two types of scans, the two sets of images are
more- precisely registered, so that area of
abnormality on the PET imaging can be more
perfectly correlated with anatomy on the CT
images. This is very useful in showing detailed
views of moving organs or structures with higher
amount of anatomical variations.’

There are studies which show hybrid PET-CT
scan is better than PET scans only as the former
can be utilized to localize an FDG -avid site
anatomically, by the superposition of CT images
on PET-scan images. One such study showed that
when the PET scans was done alone; it had a
sensitivity of 24 — 40 % as compared to 59 %
sensitivity when PET scan was co-registered with
CT scans. 2%
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In the past many studies were performed
evaluating the efficacy of PET/CT in detecting
occult primaries in patients with CUPS. A Study
by Fogarty et al found that FDG-PET correctly
detected a primary tumor that had gone undetected
by CT/MRI in 62 of 276 cases (22.5%). A review
by Rusthoven et al suggests that FDG PET/CT
provides  additional information ~ beyond
conventional anatomic imaging in 24.5% patients.
Another study by Nanni et al (2005) detected
primary tumor site in 12 out of 21 (57%) patients
by 18F-FDG-PET-CT scan.

Very few similar studies have been conducted in
India, moreover in the Indian scenario, the high
prevalence of chronic granulomatous and
inflammatory conditions, warrants a study in
which efficacy of PET/CT scan could be
ascertained in detecting primary in cases of
CUPS. The present study is planned to evaluate
the efficacy of PET-CT scans in detecting occult
primaries in patients of CUPS.

Material and Methods

The aim and objective of this study was to
diagnose potential primary by F-18 FDG PET/CT
in Carcinoma of Unknown Primary site (CUPS)
and to assess the sensitivity and specificity of
FDG PET/CT for detection of  primary. This
study was a prospective, non-randomized, single
group assignment, safety/efficacy study conducted
in the Department of Nuclear Medicine, Army
Hospital (Research & Referral), Delhi Cantt. duly
approved by institutional Ethical committee.This
study was completed over a period of 24 months
from 01 June 2012 to 31 May 2014, included
patients with diagnosis of CUPS, proven
histopathologicaliy ~ with probability sampling
method.

Detailed history of the CUPS patients referred
from the Oncology dept for whole body PET/CT
scan was recorded. Findings of relevant
investigations carried out, recorded (CT / MRI).
PET/CT scan performed using Siemens Biograph
2 scanner using FDG a radiopharmaceutical.
Analysis of the findings on PET/CT  scans. Any
discordant findings investigated by subjecting the

positive lesion to biopsy and histopathology
examination. The outcome of the results tabulated
& analyzed to assess the potential diagnostic
accuracy of primary in CUPS.

Results

Total numbers of patients accrued in to the study
were fifty seven from the entitled patients. Out of
fifty seven patients, forty (70%) were male and
seventeen (30%) were female patients.

Sex

Female, 1T, 3
0%

le, 40, TOX

In forty male patients eighteen patients were
PET/CT positive and twenty two were PET/CT
negative. Similarly in seventeen female patients
ten patients were PET/CT positive and seven were
PET/CT negative.

PET/CT
Positive | Negative | Total
Male 18 22 40
Female
Sex 10 7 17
Total 28 29 57
Gender

25

20

Nale Female

BFET/CT Pozitive M Negative
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Out of forty male patients thirteen were HPE
positive for primary and twenty seven were HPE
negative. Similarly in seventeen female patients
nine patients were HPE positive and eight were
HPE negative.

HPE
Positive  [Negative (Total
Sex |Male 13 27 40
Female |9 8 17
Total 22 35 57

Gender and HPE

30

27

25

20

Male Female
BHPE Pozitive M Negative

Age profile of patients varied from 23 to 83 yrs
with mean age at 62 yrs. Maximum number of
patients [thirty eight out of fifty seven (67 %)]
belonged to sixth and seventh decades of life.

Age

<= 40 Yr=s, B,
o

41-50 Yrs, 4,
ki

»>70 Yrs, 10, 1
™

51-60 Trs, 13,
23

61-T0 Tr=, 25
44%

Out of fifty seven patients the clinical presentation
and localization of metastases varied as, thirty five
(61%) patients had neck swelling, fourteen
patients (35%) had involved abdomen and pelvic
region, three patients (5%) had involved thorax
region and in five patients (9%) other sites were
involved.

Metastatic sites with clinical presentation

Thorax, 3. 3%
Others, 5, 9%

Abdomen and Pelvi
s 14, 25%

Neck swelling, 3!
. GI%

Twenty six (46%) of these patients had squamous
cell carcinoma, nineteen (33%) had adenocarc-
inoma, eight (14%) had poorly differentiated
carcinoma and remaining four had other
metastases.

FNAC

=
o o o
i:
.Cﬂ

11wy

Poorly different talml ca
PFoorly dArferent talel Limor | —

Pocaly diffevent indal high gode u

FDG PET/CT was negative in twenty nine (51%)
patients and was positive in twenty eight patients
(49%). In twenty eight patients, twenty one were
true positive , seven were false positive. In twenty
nine patients, twenty eight were true negative and
one was false negative.

Total case

30

25

&
21
20
15
10
T
]
1
1] I
TP ™ FP

FN

In twenty one true positive cases, nine were in
head and neck region, five in lung, 3 in colon and
rectum, two in gall bladder, one each in thyroid
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and stomach. Out of twenty one patient seven
patient were squamous cell carcinoma, seven were
adenocarcinoma, four were poorly differentiated
carcinoma , one each was small cell carcinoma,
poorly differentiated high grade malignancy and
lymphoma on HPE.

In twenty eight true negative case, sixteen were in
head and neck region, eight were in abdomen and
pelvic region , two were in thorax and two were
involving other sites in their initial presentation.
Out of seven false positive cases, six were in head
and neck region and one in colon.

One case was false negative. In this patient pan
endoscopy revealed slight thickening in Rt AE
fold.. PET/CT did not reveal any FDG avid lesion.
HPE shows squamous cell carcinoma.

On analysis the data various quantitative
parameters of the study were arrived. Sensitivity
and specificity of FDG -PET-CT in our study was
75 and 96 % respectively while positive and
negative predictive values were 95 and 80 %
respectively.

Discussion

This prospective study was conducted at Army
hospital (Research and Referral), on entitled
patients only, and hence incidence of our series is
not a true indication of the general population.
Amongst a total of fifty seven patients, nine
patients were detected to have a primary tumor in
head and neck region ,five in lung, three in colon
and rectum , two in gall bladder, one each in
thyroid and stomach.

On analyzing the Fine needle aspiration cytology
(FNAC) of these cases which were accrued in as
CUPS, it was found that 26 (44%) were
metastases from squamous cell carcinoma, 19
(33%) were from adenocarcinoma, 8 (14%) were
from Poorly differentiated carcinoma and 4
patients had other metastatic histolopathological
type. Literature confirms the predominance of
adenocarcinoma and squamous cell carcinoma in
CUPS cases.™*

In our study, 37 cases (65 %) were in the age
group of 51-70, which is comparable to the age of

presentation of CUPS, as described in various
studies, as about 66 % in the age group of 61-70.*
The overall detection of true positive cases by
PET/CT was 21 which accounts to 37 % of cases,
in whom the primary could not be detected by the
diagnostic protocol followed hitherto. The rate of
primary tumour detection by FDG-PET/CT found
in our study is in agreement with most studies in
literature, with site detection rates of between
21% and 47%. 13,14,15,16,17,18

The low rate of detection of primary in CUPS, by
imaging modalities employed so far, attributed to
various factor; spontaneous regression, immune
modulated destruction of the primary cancer ,
faster proliferation rate of lymphnodal metastases
.and removal of primary site by sloughing of a
necrotic tumour from the gastrointestinal tract are
discussed . Bronchogenic carcinoma mistaken for
a lymph node metastasis may also be an
explanation for an unsuccessful primary tumour
Search.19,20,21,22

In our study, there were 29 (51%) cases in which
PET/CT did not suggest any evidence of primary;
this high number has been attributed , apart from
the above mentioned factors, to the fact that the
in- plane resolution for a typical FDG- PET scan
is approximately 9-10 mm in actual clinical use.
Significant base line activity can occur within
head and neck as a result of normal uptake in
salivary glands, mucosa, tonsils and salivary
secretion. Significant base line activity can also
occur in liver, small and large intestine as
physiological uptake. Some of the primary tumour
may be too small to resolve above this normal
FDG background activity. Imaging with a
different PET tracer as C-11 methionine, may
improve detection of occult primary tumours.?

In our study 7 out of 57 (12%) cases show false
positive results, six cases were in head and neck
region and one in colon. Various other studies
mentioned a wide range of false positive result (7
to 31 %).41>18171819 Thase false positive result
could be due to a few factors like a high
physiological uptake in head and neck region and
GIT. The small size of the tumour has also been
attributed to missing the lesion on biopsy, wherein
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a sampling error, could lead to apparent false
positive FDG - PET results. Strauss discusses
other reasons for false positive findings include
acute inflammatory conditions.**

There was a false negative case in which the
thickening in the Rt AE fold was not picked by
PET-CT. HPE revealed well differentiated
squamous cell carcinoma. This one case out of 57
cases forms about 2 % and review of other studies
revealed a false negative rate between 5 to 8 %.
Sensitivity of any diagnostic tool depicts the
ability to bring out true positive and thereby
correctly diagnose the presence of disease factor
being studied; lesser the false negative, higher the
sensitivity. Sensitivity of the PET- CT in our
study was 75%, while review of other studies
revealed sensitivity ranging from 67 to 100%.
Specificity of a diagnostic tool represents the
ability to bring out the true negative, thus
correctly measure the absence of the disease factor
being studied; hence lesser the false positive
higher is the specificity. Specificity of PET- CT in
our study was 96% and review of studies by other
authors showed specificity of PET-CT ranging
from 56 to 79 %. The positive predictive value
(PPV) and negative predictive value (NPV) of our
study was 95% and 80 % respectively, while it
ranged between 33 to 88 % and 50 to 100 %
respectively for studies conducted by other
authors, *41>10171819 “This \ide range in various
studies have been attributed to the fact that higher
sensitivity, specificity, PPV, and NPV were
achieved in studies involving PET-CT co-
registration, as compared to PET alone (which
showed higher false positive results).?*

Conclusion and Recommendations

In our study, FDG- PET-CT has proved to be a
valuable diagnostic tool in patients with CUPS
because of its high sensitivity and specificity in
detecting the primary tumors, there by assisting in
both guided biopsies and selecting appropriate
treatment protocols in these patients.

FDG - PET- CT is hence recommenced to be
included as a part of diagnostic workup towards
detecting primary in a case of CUPS. In future

PET- CT is likely to become a screening tool for
CUPS ahead of other diagnostic modalities.
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